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npHBeAeHbi pe3yjibTaTbi cneimajibHbix napa3HTOJiorHHecKHX BCKpbiTHH npo6 njioTBbi 
H3 yjiosoB oahhm h TeM >xe opyzjneM JioBa Ha oahoh h toh >Ke CTaHUHH (6yxia MoHaxoBo) 
b HiiBbipRyilcKOM 3anHBe 03. BailKaji b oahh h Te >Ke cpoKH b pa3Hbie ro^bi (1998—2002). 
YcTaHOBJieHa CTaGnubHOCTb B03pacTHOH AHHaMHKH 3apa^<eHHOCTH njiepoqepKon^aMH Li¬ 
gula intestinalis nnoTBbi b pa3Hbie ro^bi c MaKCHMyMOM OKCTeHCHBHOCTH HHB33HH h hh- 
Aexca o6hjihji y pbi6 b B03pacTe 3+ h nocjie^yiomHM pe3KHM CHiDKeHHeM othx noKa3aTe- 
jieii y CTapiiiHX B03pacTHbix rpynn. Ha ochob3hhh AaHHbix no CHiDKeHHio OKCTeHCHBHo- 
cth 3apa>KeHHH OAHoro noKOJieHHfl njioTBbi onpe^eneHa CMepTHOCTb hx (15.9—20.7 %) b 
T eneHne pocia B03pacTHOH rpynnbi 3+ k B03pacTy 4+. 

KLruonesbie atom: nnoTBa, B03pacT, Jinryjie3, AHHaMHKa, 3apa^eHHOCTb, CMepTHOCTb, 
3JIHMHHaUHH. 


PeMHeijbi ceM. Ligulidae OTp^a Pseudophylidea hmciot cjio^chmh u,hkji 
pa3BHTHH c ynacTHeM ripoMe>KyTOHHbix (BecnoHorHe panKH), AonojiHHTejibHbix 
(pw6bi) h oKOHnaTejibHbix (pbiGo^AHbie nTHijbi) xcmeB. Y AonojiHHTejibHbix 
xo3HeB nnepouepKOHAbi jioKajimyiOTCfl b iiojiocth Tena, r^e GbiCTpo pacTyT, 
AOCTHraa 3HanHTejibHbix pa3MepoB (/fyGHHHHa, 1966). PeMHeijbi KaK B036yAH- 
TejiH jiHryjre30B, npHBOA^mwx k KacTpaijHH h HCTomeHHK) pbi6, npHBJieKajiH h 
npoAOjmaiOT npuBJieKaTb BHHMamie KaK HCCJieAOBaTejieH b oGjiac™ HXTHona- 
TOJIOrHH H HMMyHOJIOrHH pbl6, TaK H npaKTHHeCKHX paGOTHHKOB pblGHOrO xo- 
3flitCTBa h BeTepHHapHOH cjry)K6bi. Ochobhmm B036yAHTejieM jiHryjre3a pbi6 b 
BOAoeMax GaccewHa 03 . EaiiKaji ABJiaeTCfl Ligula intestinalis , a AOMHHaHTHbiM 
AonojiHHTejibHbiM X03HHHOM 3Toro napa3HTa — nnoTBa Rutilus rutilus. 3Ta 
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pbi6a HrpaeT pojib ocHOBHoro npOMbicjiOBoro BH^a npH6pe>KHO-copOBOH 30Hbi 
03epa h ee ^ojiji ot o6lljhx yjiobob MejiKoro nacraKa AOcraraeT 84 % (npOHHH 
h ^p., 2007). 

Pe3yjibTaTbi MHoroJieTHnx HCCJie^OBaHHH rocTajibHO-npocTpaHCTBeHHoro 
pacnpe^ejieHH^ njiepouepKOHAOB uecTOA ceM. Ligulidae b 03 . EaiiKaji h boao- 
eMax ero Gacceima H3Jio>KeHbi HaMH b o630pHoii CTaTbe (npOHHH, npomma, 
2005) b cneuHajibHOM c6opHHKe «npo6jieMbi uecTO^OJioraH III», nocB^meH- 
Horo naMOTH npo(J)eccopa M. H. /JyGHHHHOH, KOTOpaa BHecjia orpOMHbin 
BKJiaA b H3yneHHe (jmyHbi h Ghojiothh uecTO a ceM. Ligulidae. B otoh CTaTbe 
npHBe^eHbi AaHHbie o 6 BH^ax: Ligula intestinalis (Linnaenus, 1758), L. colym- 
bi Zeder, 1803, Digramma interrupts (Rudolphi, 1910), Schistocephalus soli¬ 
dus (Muller, 1776), S. nemachili Dubinina, 1959, Schistocephalus sp. (Dubini- 
na, 1966). CLjHaKO HeKOTOpbie aBTOpCKne MaTepuanbi hjih hx aHajiH3 He bolujih 
b 3Ty pa6oTy. B HacToameii CTaTbe mm nacTHHHO BOcnojiHJieM 3tot npo6eji, 
paccMaTpHBaa Bonpoc o cneu,H<|)HHecKOH CTaGnjibHOCTH B03pacTHOH ^hhbmhkh 
3apa^ceHHOCTH njiOTBbi b HuBbipKyiiCKOM 3ajiHBe 03. EaiiKaji b pa3Hbie ro^bi h 
B03MO^cHOCTb Hcnojib30BaTb 3th ^aHHbie Run pacneTa CMepTHOCTH onpeAeneH- 
hmx rpynn xo3flHHa. 


MATEPHAJI H METO^HKA 

HeejieAOBaH™ npOBe^eHbi b iojkhoh nac™ MHBbipKyiiCKoro 3ajiHBa 
03. Eaiucaji, KOTOpaa Tpa^HUHOHHO paccMaTpHBaeTca KaK uacTb npnGpemio- 
copOBOH 30 hm 03epa. MHBbipKyiiCKHH 3ajiHB (njioma^b 270 km, pj .iHHa 27 km, 
uiHpHHa 13 km) — HanGojiee niyGoKO Bpe3aHHaa h OTHOCHTenbHO H30JinpoBaH- 
Haa uacTb BaHKana. OcoGemiocTH MOp(J)OMeTpHH, TeMnepaTypHoro h jie^OBoro 
pe^CHMOB, H3BeCTHbie TH^poGHOJlOrHHeCKHe XapaKTepHCTHKH n03BOJUHOT pac- 
CMaTpHBaTb ^HBblpKyft KaK yHHKaJlbHMH BO^OeM C eCTeCTBeHHOH (npHpO^HOH) 

CMeHOH yuaCTKOB pa3HOH TpO(J)HOCTH (3BTp0<|)H0r0- Me30TpO(J)HOrO -OJ1HTO- 

Tpo(J)Horo— yjibTpaojiHroTpo(J)Horo) Ha TpaHceKTe ot 03epHo-6ojiOTHoro nepe- 
uiefiKa n-OBa Cbatoh Hoc Ha lore no OTKpbiToro EaiiKajia Ha ceBepe (npOHHH, 
2000 ). 

npo6bi nnn aHanH3a B03pacTHbix ^HHaMHK 3apa>KeHHOCTH njiOTBbi njiepo- 
uepKOH^aMH L. intestinalis OToGpaHM H3 yjiOBOB ManbKOBbiM hcbo^om Ha no- 
ctohhhoh TOHe c TJiyGHHaMH ot 3 m £0 ype3a b 6yxTe «MoHaxoBO» b k»khoh 
3BTp0(J)H0H HaCTH HHBblpKyHCKOTO 3aJlHBa 03. EaHKaJI B OJXHU H Te )Ke CpOKH 

(25 HiOHfl— 5 hiojia). B ^aHHOH paGoTe, KaK h b Apyrax HCCJie^OBaHrax no 
3KOJiorHHecKOH napa3HTOJioraH, mbi npH,zjep}KHBaJiHCb npHHunna e^HHCTBeH- 
hocth pa3JiHHHfl cpaBHHBaeMbix BbiGopOK no aHajiH3HpyeMOMy (J>aKTOpy, no- 
3T0My ^aHHbie nun cpaBHHTejibHoro aHajiH3a MejKro^OBbix H3MeHeHHH 3apa>KeH- 
HOCTH )KHBOTHbIX napa3HTaMH ^OJl^CHM OTHOCHTbCfl K Onpe^eJieHHOMy JlOKaJlb- 
HOMy CTa^y, MOp^ooKOJiorHuecKOH rpynne hjih kojiohhh o^hoh nonyjuiuHH 
BH^a (npOHHH, 1999). riooTOMy npoGbi njiOTBbi b3atm HaMH Ha hoctoahhoh 
cTaHHHH (orhom 6HOTone) b o^hh h Te >Ke KajieH,qapHo-(J)eHOJiorHHecKHe cpOKH. 

CneuHajibHbie napa3HTOJiorHHecKHe bckpmtha pbi6 H3 OTo6paHHbix npoG 
npOBO^HJiHCb b JIa6opaTOpHH 3KOJioro-rH,apo6HOJiorHHecKoro CTaunoHapa 
«MoHaxoBO» H03E COP AH Ha Gepery o^HOHMeHHOH 6yxTbi. npH otom bm- 
nojmeH nojiHMH 6HOJiorHuecKHH aHajiH3 pbiG (pa3Mep, Macca, noji, 3pejiocTb) c 
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Ta 6 ji*ma 1 

Bo3pacTHaa ^HHaMHKa 3apa^ceHH0CTH iuioTBbi iuiepouepKOH^aMH L. intestinalis b pa3Hbie ro^bi 
(^HBblpKyHCKHH 3aJIHB 03. EaHKaJia, MoHaXOBO, 25 HIOHfl—10 HlOJIfl) 
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onpe^ejieHHeM B03pacTa no nemye 
(HyryHoea, 1959). 3apa^ceHHOCTb pbi6 
Bbipa^ceHa b noKa3aTejuix okctchchb- 
hocth HHBa3nn (3H, %), HH^eKca o6h- 
jihji — HO (KOJinnecTBO napa3HTOB Ha 
o^Hy HCCJie,noBaHHyK) pbi6y) n cpe,a- 

Heii HHTeHCHBHOCTH HHBa3HH - CHH 

(cpe^Hee kojihhcctbo napa3HTOB Ha 
o^Hy 3apa^ceHHyio pbi6y). OmH6Ka 
3H onpe^ejuuiacb, KaK omH6Ka aojih, 
Bbipa^ceHHa^ b % (neTpymeBCKHH, 
neTpymeBCKaa, 1960; JIaKHH, 1973). 

CejieKTHBHa>i CMepTHOCTb njioTBbi npH 
jiHryjie3e paccHHTbmajiacb no ypaBHe- 
HHK): 

X = (a, - a 2 ) 100 / (100 - a 2 ), 

r^e X — noun noraGninx (ojihmhhh- 
posaHHbix) pbi6 (%), aj h a^ — 3H 
Mhhoh B03pacTHOH rpynnbi b Hanane 
HCCJie^OBaHra h nepe3 rojx (JIonyxHHa 
h ap., 1973; Bayop, JIonyxHHa, 1974). 


PE3yJIbTATbI H OECyflC^EHHE 

Pe3yjibTaTbi neTbipexjieTHHx nccjie- 
^OBaHHH B03paCTHOH ^HHaMHKH 3apa- 
5KeHHOCTH nJlOTBbl B 6yXTe MoHaXOBO 
(Ta6ji. 1) BbiflBHJiH ee CTaGnjibHocTb b 
pa3Hbie ro,a;bi c MaKCHMajibHbiMH noKa- 

3aTeJl^MH OKCTeHCHBHOCTH HHBa3HH B 
B03pacTHOH rpynne 3+. He MeHee neT- 
Kafl 3aKOHOMepHOCTb CHH)KeHHfl 3apa- 
}KeHHOCTH 3toh B03pacTHOH rpynnbi 
njioTBbi HaGjno^aeTC^ b nocjie^yiomeM 
ro,ziy: b 2.6 (c 1998 Ha 1999 r.), 4.8 (c 
1999 Ha 2000 r.) h 4.4 (c 2000 Ha 
2001 r.) pa3a. nocKOJibKy nJiepou,ep- 
KOH^bi L . intestinalis >KHByT bo BTOpOM 
npOMe^CyTOHHOM X03flHHe KaK MHHH- 
MyM 6oJiee ro#a (J\ y6nHHHa, 1966), n 
HaM hh pa3y He BCTpenajiHCb nornG- 
uiHe hjih pe30p6HpyeMbie rejibMHHTbi, 
to cHH^ceHHe 3 apa^ceHHocTH pbi6 o,a- 
hoto noKOJieHM b jioKajibHOM CTa^e 
nJlOTBbl 0^3,H03HaHH0 CBH^eTCJlbCTByeT 
o npeHMymecTBeHHOM h3t>athh Jinry- 
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Ta6jinma 2 

3KCTeHCHBH0CTb HHB 33 HH ( 3 H) iiJiOTBbi njiepoitepKOimaMH L. intestinalis b B 03 pacTe 3+, 
ee H 3 MeHeHHe Ha cjie^yiomHH ro^ b B 03 pacTe 4+ 
h cejieKTHBHaH CMepTHOCTb 3 apa^ceHHbix pbi 6 


Table 2. Prevalence of roach with L. intestinalis plerocercoids at the age 3+ 
and its changes in the next year at the age of 4+ and selective mortality of infected fishes 


Tojlbl HCCJiejlOBaHHH 

1998- 

-1999 

1999- 

-2000 

2000- 

-2001 

Bo3pacT 

3+- 

-4+ 

3+- 

-4+ 

3+- 

-4+ 

N, 3K3. 

35 

41 

22 

41 

59 

16 

3H, % (M ± m) 

25.7 ±7.3 

9.8 ±4.6 

25.9 ± 8.4 

5.3 ±5.1 

25.4 ±2.4 

6.3 ±6.0 

CHH)KeHHe 3H 3a ro^ 


15.9 


20.6 


19.1 

YpOBeHb 3H3HHMOCTH 


0.05 


0.05 


0.01 

pa3J!HHHH 







CMepTHOCTb 3a ro/j, % 


17.43 


22.77 


20.38 


Jie3HbIX pbl6 npOMbICJlOBbIMH Opy^HHMH HOHX CeJieKTHBHOH CMepTHOCTH B pe- 
3yjibTaTe npenMymecTBeHHoro noTpeGueHna HXTHO(J)araMn. 

nojiyneHHbie ^aHHbie no ^HHaMHKe 3apa>KeHHOCTH njiepou,epKon,ztaMH L. in¬ 
testinalis pbi6 o^Horo noKOJieHHH b nocne^yiomnn ro jx no3BOJinjin HaM paccnn- 
TaTb AOJTK) CMepTHOCTH nJIOTBbl OT 3apa5KeHHOCTH peMHeUOM no (|)OpMyJie JIo- 
nyxHHon (JlonyxnHa n jip ., 1973). PacneTHan cejieKTHBHaa CMepTHOCTb ot jih- 
ryne3a b 1999—2000 rr. cocTaBHJia ot 17 ,no 22 % (Ta6ji. 2). PaHee (J)opMyjia 
JIonyxHHon Rjm pacneTa rnGejin pbi6 ot napa3HTapHoro (JmKTOpa ycneumo an- 
poOnpoBaHa nonyjnmnn OKyra H3 03. LLJyHbero Ha ocHOBaHnn ^aHHbix no 
BpeMeHHon ^HHaMHKe 3apa^ceHHOCTH ero nuepouepKon^aMn uecTO^bi Triae- 
nophorus nodnlosns (npOHHH, XoxuoBa, 1986; npOHHH, 1990). npo^oJDKHTe- 
jibHocTb kh3hh T. nodulosus b neneHn OKyHji (BToporo npOMe)KyTOHHoro xo3h- 
nHa) no 2 jieT, TaK >Ke KaK Hyl. intestinalis . Flpn otom pacneTHan nom CMepT- 
hocth (36.3 %) oicyHfl ot napa3HTapHoro <|)aKTOpa b 03. LU,yHbe OKa3anacb 
npaKTHnecKH paBHon BejinnnHe ero ecTecTBeHHon CMepTHOCTH (39.5 %), onpe- 
,aejieHHOH no MeTO^y EapaHOBa (1971) n PHKepa (1979) (KajwniH, KajmrnHa, 
1986). 


3AKJIIOHEHHE 

B pe3yjibTaTe nccjie^OBaHnn ycTaHOBjieHa B03pacTHaa ^HHaMnica 3apa^ceH- 
hocth njiOTBbi njiepouepKon^aMH JieHTeuaZ. intestinalis c MaKCHMyMaMH okc- 
TeHCHBHOCTn h HH^eKca oGhjihh b B03pacTH0H rpynne 3+ n nocjie^ytomnM 
pe3KHM cmmeHHeM. Taicafl 3aKOHOMepHOCTb neTKO noBTOp^jiacb Ha npOTJDKe- 

hhh 4 jieT (1998—2000 rr.), hto ABjiaeTCH CBn^eTejibCTBOM CTa6njibHOCTH 
3nn300THHecK0n cnTyaunn no JiHryne3y b nonyji hu,hh njiOTBbi b k»khoh Mac™ 
HnBbipKyncKoro 3ajinBa (aKBaTOpnn 3a6anKajibcicoro HaunoHanbHoro napKa). 

/I,ocTOBepHoe cmoKeHne 3H 3apa^ceHHH L . intestinalis njiOTBbi o^Horo no- 
KOJieHHH npn nepexo,zte pbi6 b B03pacTe 3+ Ha cne^ytomnn ro,zt b B03pacTHyio 
rpynny 4+ no3BOJinjio paccnmaTb nosno ecTecTBeHHon CMepTHOCTH ee ot na- 
pa3HTapHoro (JmicTOpa (36.3 % ot hcxo^hoh hhcjichhocth b B03pacTe 3+). Ta- 
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khm o6pa30M, no^Teep^eHa bo3mo^choctb ncnojib30BaTb H3MeHeHra noica3a- 
Tejiefi 3H rejibMHHTOM c AJinTejibHbiM cpOKOM npe6biBaHHH b opraHH3Me xo3fl- 
HHa nun onpe^ejieHra ecTecTBeHHoii CMepTHOCTH xo35MHa. 
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AGE-RELATED DYNAMICS OF ROACH INFECTION RATE 
WITH LIGULA INTESTINALIS (CESTODA: LIGULIDAE) PLEROCERCOIDS 
AND PROBABILITY OF ITS USAGE FOR THE CALCULATION 
OF HOST DEATH RATE 

N. M. Pronin, S. V. Pronina 

Key words : roach, age, ligulosis, dynamics, infection rate, mortality, elimination. 

SUMMARY 

Results of special parasitological dissections of roach samples from catches with the 
same Fishing gear and at the same station (Monakhovo Cove, Chivyrkui Bay of the Lake 
Baikal) and at the same time in different years (1998—2002) are given. Stability of age-re¬ 
lated dynamics of roach infection rate with Ligula intestinalisis in different years with the 
maximum of prevalence and mean abundance in fish of 3+ age, and the following sharp 
decrease in these rates in elder age groups, was revealed. Basing on prevalence decreasing 
of a single roach generation, the rate of fish mortality during its growth from age group 3+ 
to 4+ was estimated as 15.9—20.7 %. 
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